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THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject film excellent in adhesion to a polarizer 
and useful for protecting a polarizing plate by specifying the tensile modulus and the content 
of a plasticizer. 

SOLUTION: This film has >340 kgf/mm2 tensile modulus and 1-20 wt.% plasticizer content. 
Preferably, the film has <1% haze, <8% water content and 20-120 urn thickness, and contains 
polysaccharides (especially chitiri or chitosan) except the cellulose, a cross-linking agent 
having a vinylsulfone group or the like, especially a metallic compound and an ultraviolet 
absorber. The objective film can preferably be obtained through a step for dissolving a 
cellulose ester, especially a cellulose ester of a lower fatty acid in a step for raising the 
temperature after cooling an organic solvent to (-100)-(-10)°C, to 0-120°C, and coating the 
obtained solution of the cellulose ester dissolved in the organic solvent on an endless belt or 
on a drum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cellulose ester film characterized by for a hauling elastic modulus being two or more 
[ 340 kgf/mm ], and a plasticizer content being 1 - 20 % of the weight. 

[Claim 2] The cellulose ester film characterized by containing polysaccharide other than a cellulose. 
[Claim 3] The cellulose ester film characterized by a bridge being constructed by the cross linking agent. 

[Claim 4] The cellulose ester film according to claim 3 characterized by these cross linking agents being 
metallic compounds. 

[Claim 5] The cellulose ester film according to claim 3 characterized by this cross linking agent having 
at least a kind of radical chosen from a vinyl sulfone radical, an epoxy group, an isocyanate radical, a 
blocked isocyanate group, an activity halogen radical, an aldehyde group, an ethyleneimine radical,' and 
an activity esterification radical. 

[Claim 6] The cellulose ester film characterized by containing polysaccharide other than a cellulose and 
the bridge being further constructed by the cross linking agent. 

[Claim 7] The cellulose ester film according to claim 2 or 6 characterized by this polysaccharide being a 
chitin or chitosan. 

[Claim 8] A cellulose ester film given in any 1 term of claims 1-7 characterized by Hayes being 1% or 
less. 

[Claim 9] A cellulose estei* film given in any 1 term of claims 1-8 characterized by moisture regain 
being 8% or less. 

[Claim 10] A cellulose ester film given in any 1 term of claims 1-9 characterized by containing an 
ultraviolet ray absorbent. 

[Claim 1 1] A cellulose ester film given in any 1 term of claims 1-10 characterized by having dissolved 
cellulose ester and manufacturing the obtained cellulose ester organic solvent solution through the 
process applied to an endless-belt top or drum lifting in the process warmed at 0 thru/or 120 degrees C 
after cooling an organic solvent at -100 thru/or -10 degrees C. 

[Claim 12] A cellulose ester film given in any 1 term of claims 1-1 1 characterized by this cellulose ester 
being cellulose lower-fatty-acid ester. 

[Claim 13] A cellulose ester film given in any 1 term of claims 1-12 to which thickness is characterized 
by being 20-120 micrometers. 

[Claim 14] A cellulose ester film given in any 1 term of claims 1-13 characterized by being a protection 
film for polarizing plates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cellulose ester film excellent in the adhesive 
property with a polarizer for polarizing plate protection in more detail about a cellulose ester film 
[0002] 

[Description of the Prior Art] Generally, the polarizing plate used for formation of a liquid crystal image 
display device is manufactured by sticking two protection films for polarizing plates which become the 
polarizer which consists of polyvinyl alcohol by which uniaxial stretching was colored and carried out 
by the dichromatic dye which usually has a polarization function from triacetyl cellulose from both 
sides. In this case, in order to raise the adhesive property of a triacetyl cellulose film and the polarization 
film, before sticking a triacetyl cellulose film, immersing and saponifying in an alkali water solution like 
caustic alkali of sodium is performed. 

[0003] In recent years, the opportunity of a liquid crystal image display device used externally increases 
so that it may be represented by car navigation and the cellular-phone display, and the high endurance 
under various environments is searched for strongly. However, the old polarizing plate had the fault that 
a polarizing plate will split at a part of process which sticks a polarizing plate in the glass substrate. 
[0004] this invention person etc. traced that the cause was adhesive lack of a polarizer and the protection 
film for polarizing plates, as a result of inquiring wholeheartedly. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is in offer of the 
cellulose ester film excellent in the adhesive property with a polarizer for polarizing plate protection 
[0006] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the 
following configuration. 

[0007] 1. Cellulose ester film characterized by for hauling elastic modulus being two or more [ 340 
kgf/mm ], and plasticizer content being 1 - 20 % of the weight. 

[0008] 2. Cellulose ester film characterized by containing polysaccharide other than cellulose. 
[0009] 3. Cellulose ester film characterized by bridge being constructed by cross linking agent. 
[0010] 4. Cellulose ester film given [ said ] in 3 terms characterized by these cross linking agents being 
metallic compounds. 

[001 1] 5. Cellulose ester film given [ said ] in 3 terms characterized by this cross linking agent having at 
least a kind of radical chosen from vinyl sulfone radical, epoxy group, isocyanate radical, blocked 
isocyanate group, activity halogen radical, aldehyde group, ethyleneimine radical, and activity 
esterification radical. 

[0012] 6. Cellulose ester film characterized by containing polysaccharide other than cellulose and bridge 
being further constructed by cross linking agent. 

[0013] 7. Cellulose ester film of said 2 or 6 term publication characterized by this polysaccharide being 
chitin or chitosan. 

[0014] 8. Cellulose ester film given in any 1 term of said one to 7 term characterized by Hayes being 1% 
or less. 

[0015] 9, Cellulose ester film given in any 1 term of said one to 8 term characterized by moisture regain 
being 8% or less. 

[0016] 10. A cellulose ester film given in any 1 term of said one to 9 term characterized by containing 
an ultraviolet ray absorbent. 



[0017] 1 1. A cellulose ester film given in any 1 term of said one to 10 term characterized by having 
dissolved 'cellulose ester and manufacturing the obtained cellulose ester organic solvent solution through 
the process applied to an endless-belt top or drum lifting in the process warmed at 0 thru/or 120 degrees 
C after cooling an organic solvent at -100 thru/or -10 degrees C. 

[0018] 12. A cellulose ester film given in any 1 term of said one to 1 1 term characterized by this 
cellulose ester being cellulose lower-fatty-acid ester. 

[0019] 13. A cellulose ester film given in any 1 term of said one to 12 term to which thickness is 
characterized by being 20-120 micrometers. 

[0020] 14. A cellulose ester film given in any 1 term of said one to 13 term characterized by being a 

protection film for polarizing plates. 

[0021] Below, this invention is explained at a detail. 

[0022] The cellulose ester film concerning this invention is explained. 

[0023] As cellulose ester used by this invention, it is desirable that cellulose ester is lower-fatty-acid 
ester. 

[0024] A carbon atomic number means six or less fatty acid, for example, as for the lower fatty acid in 
the lower-fatty-acid ester of cellulose ester, cellulose acetate, cellulose propionate, cellulose butyrate, 
etc. are mentioned for it as an example with the desirable lower-fatty -acid ester of a cellulose. 
[0025] Moreover, mixed fatty acid ester, such as cellulose acetate propionate of a publication and 
cellulose acetate butylate, can be used for JP, 10-45 804, A, 08-231761, U.S. Pat No. 2,319,052, etc. 
besides the above. 

[0026] Also in the above-mentioned publication, especially the lower-fatty -acid ester of the cellulose 
used preferably is cellulose triacetate. 

[0027] Furthermore, polymerization degree 250-400 and the amount of joint acetic acids are especially 
used preferably for 54 - 62.5% by the viewpoint of base reinforcement, and the cellulose triacetate 
whose amount of joint acetic acids is 58 - 62.5% is still more desirable. 

[0028] cellulose triacetate is independent in one of the cellulose triacetate compounded from the cotton 
linter, and the cellulose triacetates compounded from wood pulp -- or it can mix and use. Productivity is 
highly desirable if many cellulose triacetates by which the detachability from a belt or a drum was 
compounded from the good cotton linter if the detachability from a belt or a drum became a problem are 
used. When the cellulose triacetate compounded from wood pulp is mixed and used, at 40 % of the 
weight or more, since the effectiveness of detachability becomes remarkable, the ratio of the cellulose 
triacetate compounded from the cotton linter is desirable, 60 % of the weight or more is still more 
desirable, and it is most desirable to use it independently. 

[0029] The polarizing plate used for this invention is producible by the general approach. For example, 
alkali treatment of the cellulose ester film is carried out, and there is the approach of using a full 
saponification mold polyvinyl alcohol water solution for both sides of the produced polarization film 
which carried out immersion extension, and sticking into an iodine solution. In order that alkali 
saponification processing may improve **** of the drainage system adhesives at this time and may raise 
an adhesive property, the thing of processing which soaks a cellulose ester film into hot strong-base 
liquid is said. 

[0030] The polarization film which is the main component of the polarizing plate used for this invention 
is a component which lets only the light of the plane of polarization of the fixed direction pass, the 
typical polarization film known now is a polyvinyl alcohol system polarization film, and this has the 
thing which made iodine dye it a polyvinyl alcohol system film, and the thing which dichromatic dye 
was made to dye it These produce a polyvinyl alcohol water solution, and after carrying out uniaxial 
stretching of this, and dyeing it, or dyeing and carrying out uniaxial stretching, what performed 
endurance processing with the boron compound preferably is used. On the field of this polarization film, 
the transparent plastic film which is a protection film for polarizing plates is stretched, and a polarizing 
plate is formed. 

[003 1] However, the conventional polarizing plate is a part of process which sticks a polarizing plate on 
a base, and it became clear that the serious fault that a polarizing plate will split was produced, this 
invention persons traced that this cause was adhesive lack of a polarizer and the protection film for 
polarizing plates, this invention persons found out wholeheartedly that the fault in which a polarizer and 
a polarizing plate split was improved by bringing the hauling elastic modulus of a polarizer and the 
protection film for polarizing plates close as a result of examination. 

[0032] The approach of constructing a bridge which mixes a polymer with a large hauling elastic 



modulus of performing strong heat-treatment in the culmination of a production process as an approach 
of adjusting a hauling elastic modulus is mentioned. 

[0033] The hauling elastic modulus was pulled at 55% of 23-degree-C relative humidity, and was 
measured with the tester, and it asked for it from the SS curve, a hauling elastic modulus 340- 
400Kgf/mm2 -- desirable further -- desirable -- 345-395Kgf/mm2 -- it is 2 350 to 390 Kgf/mm 
especially preferably. 

[0034] As a polymer in this invention, polysaccharide is mentioned from the point of compatibility with 
a cellulose ester film, and especially a chitin and chitosan are desirable. 

[0035] The chitin in this invention is manufactured mainly from the shell of a crab. The crab husks 
generally pulverized and rinsed are processed with dilute hydrochloric acid, subsequently are processed 
with rare caustic alkali of sodium except for minerals, the quality of organic is removed, and it is carried 
out by the approach of obtaining a chitin as the insoluble residue. Moreover, the chitosan in this 
invention is obtained by deacetylation of a chitin. Deacetylation of a chitin is performed by processing a 
chitin with the heat caustic-alkali-of-sodium solution around 50%. Usually, whenever [ deacetylation / 
of chitosan ] is 0 - 100%, and is 50 - 90% preferably. Generally what came to melt into the diluted acetic 
acid (1%) even if it did not deacetylate 100% is called chitosan, and can be used for this invention. 
[0036] In this invention, film reinforcement and solubility are controllable by using chitosan as a 
chitosan derivative. As a derivative, acetylation, alkylation, carboxy alkylation, sulfonation, the thing 
that carried out alkyl sulfonation are mentioned. 

[0037] In this invention, the desirable molecular weight Mw of said chitosan or a chitosan derivative is 
10,000 to 500,000. 

[0038] Although the addition of a chitin and chitosan can be chosen as arbitration, it is 1 - 20 % of the 
weight more preferably 0.5 to 50% of the weight to a cellulose ester film. 

[0039] A plasticizer contains on the cellulose ester film concerning this invention. Although there is 
especially no limitation as a plasticizer which can be used, by the phosphoric ester system Triphenyl 
phosphate, tricresyl phosphate, cresyl diphenyl phosphate, By the phthalic ester system, octyl diphenyl 
phosphate, diphenyl biphenyl phosphate, trioctylphosphate, tributyl phosphate, etc. Diethyl phthalate, 
dimethoxy ethyl phthalate, dimethyl phthalate, By the glycolic-acid ester system, dioctyl phthalate, 
dibutyl phthalate, G 2-ethylhexyl phthalate, etc. It is desirable independent or to use together a triacetin, 
the tributyrin, butyl phthalyl butyl glycolate, ethylphthalylethyl glycolate, methyl phthalyl ethyl 
glycolate, butyl phthalyl butyl glycolate, etc. 

[0040] The amount of these plasticizers used is points, such as film engine performance and workability, 
and its 1 - 20 % of the weight is desirable to cellulose ester. As an object for liquid crystal display 
members, 2 - 10 % of the weight is 3 - 7 % of the weight desirable especially preferably from a 
viewpoint of dimensional stability. 

[0041] Since are slit processing and a thing at the time of carrying out punching processing, a cutting 
plane will become completely in the shape of a saw, waste will generate a base film and a liquid crystal 
display member, if workability is bad, and the workability said here adheres to a product and serves as a 
defect, it is not desirable. 

[0042] If for others, particles, such as oxidation silicon, may be added to the cellulose ester film used for 
this invention as a mat agent. Since that surface treatment is carried out with the organic substance can 
fall Hayes of a film, said particle has it. [ desirable ] 
[0043] As Hayes of a film, it is 1% or less, and is 0.8% or less preferably. 

[0044] Halo silanes, alkoxysilane, a silazane, a siloxane, etc. are raised with surface treatment as the 
desirable organic substance. The mat effectiveness has the large one where the pitch diameter of a 
particle is larger, since the one where a pitch diameter is smaller is excellent in transparency, in this 
invention, 5-50nm is desirable still more desirable, and the pitch diameter of the primary particle of a 
particle is 7-14nm. 

[0045] As a particle of oxidization silicon, AEROSIL 200 and 300 made from Aerosil, R972, R974, 
R202, R812, OX50, TT600, etc. are raised, and it is AEROSIL preferably. R972, R974, R202, R812, 
etc. are raised. 

[0046] A cross linking agent contains on the cellulose ester film of invention concerning claim 3. 
[0047] As a cross linking agent, a metallic oxide, for example, an aluminum oxide, a boric acid, cobalt 
oxide, etc, are desirable. Moreover, the compound which has vinyl sulfone radicals, such as a meta- 
xylene vinyl sulfonic acid, The compound which has epoxy groups, such as bisphenol glycidyl ether, 
The compound which has an isocyanate radical, the compound which has a blocked isocyanate group, 



The 2-methoxy -4, 6-dichloro triazine, 2-sodium oxy- The compound which has activity halogen 
radicals, such as 4 and 6-dichloro triazine, The compound which has aldehyde groups, such as 
formaldehyde and glyoxal, Mucochloric acid, tetramethylen -1, 4-screw (ethylene urea), The compound 
which has at least one sort of radicals chosen from the compound which has the compound and activity 
esterification radical which have ethyleneimine radicals, such as hexam ethylene -1 and 6-screw 
(ethylene urea), can be used, and two or more sorts of cross linking agents may be used together. 
[0048] A metallic oxide, the compound which has a vinyl sulfone radical, the compound which has an 
ethyleneimine radical, and especially the compound that has an epoxy group are [ among these ] 
desirable. 

[0049] In this invention, the compound which has a vinyl sulfone radical is a compound which has the 
radical which can form the vinyl group or vinyl group combined with the sulfonyl group, it has at least 
two radicals which can form the vinyl group or vinyl group preferably combined with the sulfonyl 
group, and what is expressed with the following general formula (1) is desirable. 
[0050] General formula (1) 

(CH2=CHS02) Among nA type, A is the connection radical of n **, for example, is an alkylene group, 
a permutation alkylene group, a phenylene group, and a permutation phenylene group, and may have the 
amide joining segment, the amino joining segment, the ether joining segment, or the thioether joining 
segment in between. As a substituent, a halogen atom, a hydroxy group, a hydroxyalkyl radical, the 
amino group, a sulfonic group, a sulfate radical, etc, are mentioned, n is 1, 2, 3, or 4. 
[0051] The typical example of a vinyl sulfone system cross linking agent is given to below. 
[0052] 
[Formula 1] 
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[0053] 
[Formula 2] 
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[0054] Especially as a compound which has an ethyleneimine radical, 700 or less thing is preferably 
used for molecular weight by two organic functions and three organic functions. The example of the 
cross linking agent which has an ethyleneimine radical is given to below. 
[0055] 
[Formula 3] 
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[0056] 
[Formula 4] 
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[0057] Especially as a compound which has an epoxy group, it has two or more epoxy groups, and 300 
or less thing has the desirable molecular weight per functional group. The example of the cross linking 
agent which has an epoxy group is given to below. 
[0058] 
[Formula 5] 
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[0059] 
[Formula 6] 
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[0060] 0. 1- of the polysaccharide preferably added although the amount of the cross linking agent used 
in this invention changes with cellulose ester films applied — it is 1 - 8% preferably 10% of the weight. 
[0061] Next, the ultraviolet ray absorbent contained on the cellulose ester film of invention concerning 
claim 10 is explained. 

[0062] Although the melting point is 100 degrees C or more, the ultraviolet ray absorbent used by this 



invention is 135 degrees C or more preferably, and is 140 degrees C or more still more preferably. 
[0063] Furthermore, from a viewpoint of degradation prevention of liquid crystal, it excels in the 
absorbing power of ultraviolet rays with a wavelength of 370nm or less, and what has few absorption of 
the light with a wavelength of 400nm or more is preferably used from a viewpoint of good liquid crystal 
display nature. 

[0064] As an example of the ultraviolet ray absorbent used for this invention, an oxy-benzophenone 
system compound, a benzotriazol system compound, a salicylate system compound, a benzophenone 
system compound, a cyanoacrylate system compound, a nickel complex salt system compound, 
inorganic fine particles, etc. are mentioned, for example, and a benzotriazol system ultraviolet ray 
absorbent is used preferably. Although an example is shown below, it is not limited to these. 
[0065] UV-1 :2- (2'-hydroxy-5'-methylphenyl) benzotriazol UV-2:2- (2'-hydroxy-3' --) 5*-G ter- 
buthylphenyl benzotriazol UV-3:2-(2 , -hydroxy-3'-ter-butyl-5 , -methylphenyl) benzotriazol UV-4:2- (2'- 
hydroxy-3 1 --) 5'-G ter-buthylphenyl-5-chlorobenzo triazole UV-5:2-(2 , -hydroxy-3'-(3", 4", 5 n 6"- 
tetrahydro phthalimidomethyl)-5'-methylphenyl) benzotriazol UV-6 : 2,2-methylene bis (4-(l, 1, 3, and 
3-tetramethylbutyl)-6-(2H-benzotriazol-2-IRU) phenol) 

Moreover, although the example of the benzophenone system ultraviolet ray absorbent which is one of 
the ultraviolet ray absorbents used by this invention is shown, this invention is not limited to these. 
[0066] UV-7: 2, 4-dihydroxy benzophenone UV-8:2, 2'-dihydroxy-4-methoxybenzophenone UV-9:2- 
hydroxy-4-methoxy-5-sulfo benzophenone UV-10: Screw (2-methoxy-4-hydroxy-5-benzoyl 
phenylmethane) 

The ultraviolet ray absorbent of the above-mentioned publication preferably used by this invention has 
high transparency, its benzotriazol system ultraviolet ray absorbent and benzophenone system ultraviolet 
ray absorbent excellent in the effectiveness which prevents degradation of a polarizing plate or a liquid 
crystal device are desirable, and especially its benzotriazol system ultraviolet ray absorbent with less 
unnecessary coloring is desirable. 

[0067] As the addition approach of an ultraviolet ray absorbent, after dissolving an ultraviolet ray 
absorbent in organic solvents, such as alcohol, and a methylene chloride, dioxolane, it may add with a 
dope or you may add during a direct dope presentation. What is not dissolved in an organic solvent like 
inorganic fine particles uses a dissolver and a sand mill into an organic solvent and cellulose ester, and 
after it distributes, it adds them with a dope. 

[0068] Although the amount of the ultraviolet ray absorbent used is not uniform by the class of 
compound, a service condition, etc., per cellulose ester film one m2 and 0.2g-2.0g are usually desirable, 
0.4g-1.5g are still more desirable, and 0.6g-especially l.Og are desirable. 

[0069] In invention concerning claim 10, the melting point may use together an ultraviolet ray absorbent 
with a melting point of less than 100 degrees C, although at least one sort of ultraviolet ray absorbents 
100 degrees C or more contain in a cellulose ester film. It demonstrates the effectiveness, so that the 
amount of an ultraviolet ray absorbent with a melting point of 100 degrees C or more has many rates to 
all the ultraviolet ray absorbents contained on a cellulose ester film. It is 30 % of the weight or more 
preferably, and is the case where the whole quantity uses an ultraviolet ray absorbent with a melting 
point of 100 degrees C or more most preferably 50% of the weight still more preferably. 
[0070] As for the cellulose ester film of this invention, it is desirable to be used for the member for 
liquid crystal displays from high dimensional stability and the good ultraviolet-rays cut engine 
performance. The member for liquid crystal displays is a member used for a liquid crystal display, for 
example, a protection film for polarizing plate and polarizing plates, phase contrast plate, reflecting 
plate, improvement film in angle of visibility, anti-glare film, nonreflective film, and antistatic film etc. 
is raised. Also in the above-mentioned publication, the cellulose ester film of this invention is especially 
used suitably in the protection film for a polarizing plate and polarizing plates which has a severe 
demand also to dimensional stability. 

[0071] Next, the manufacture approach of the cellulose ester film of this invention is explained. 
[0072] In this invention, the dope liquid which cellulose ester is dissolving is in the condition which 
cellulose ester is dissolving in the solvent (solvent), additives, such as a plasticizer, may be added to said 
dope liquid, and, of course, other additives can also be added to it as occasion demands. As 
concentration of the cellulose ester in dope liquid, 10-30 % of the weight is 1 8 - 20 % of the weight 
desirable still more preferably. 

[0073] mixing and using a good solvent and a poor solvent, although the solvent used by this invention 
may be independent or concomitant use is sufficient - the point of productive efficiency - desirable 



farther desirable the mixing ratio of a good solvent and a poor solvent - a good solvent is 70 - 95 % 
of 'the weight, and the poor solvent of a rate is 30 - 5 % of the weight. 

[0074] or [ swelling what dissolves the cellulose ester to be used independently in a good solvent and 
independent with the good solvent used for this invention, and a poor solvent ] - or what is not 
dissolved is defined as the poor solvent. Therefore, when a good solvent and a poor solvent change 
depending on the amount of joint acetic acids of cellulose ester, for example, an acetone is used as a 
solvent, at the 55% of the amounts of joint acetic acids of cellulose ester, it will become a good solvent, 
and will become a poor solvent at the 60% of the amounts of joint acetic acids. 

[0075] As a good solvent used for this invention, organic halogenated compounds and dioxolanes, such 
as a methylene chloride, are mentioned. Moreover, as a poor solvent used for this invention, a methanol, 
ethanol, n-butanol, a cyclohexane, etc, are used preferably, for example. 

[0076] Although a general approach can be used as the dissolution approach of cellulose ester when 
preparing dope liquid, as a desirable approach, cellulose ester is mixed with a poor solvent, it is made to 
swell and humidity or the approach of mixing with a good solvent further is used preferably. It is more 
desirable in order that the approach of dissolving while heating and agitating at the temperature of the 
range which is more than the boiling point in the ordinary temperature of a solvent, and a solvent does 
not boil under pressurization at this time may prevent generating of the massive non-melt called gel and 
insoluble. 

[0077] In this invention, especially the class of pressurization container used for the dissolution of 
cellulose ester can bear the predetermined pressure instead of the place to ask, and just performs heating 
and churning under pressurization. In addition to this, a pressurization container arranges instruments, 
such as a pressure gage and a thermometer, suitably. The rise of the vapor pressure of the approach of 
pressing inert gas, such as nitrogen gas, fit and the solvent by heating may perform pressurization. It is 
desirable to perform heating from the outside, for example, a jacket type thing is easy a temperature 
control, and it is desirable. 

[0078] It is suitable for the heating temperature which adds a solvent to set it as the range whose 
temperature of the range which is more than the boiling point of a use solvent, and this solvent does not 
boil is 40 degrees C or more and 50-1 10 degrees C preferably. Moreover, a pressure is laying 
temperature, and it is adjusted so that a solvent may not boil. 

[0079] It takes out from a container, or it extracts with a pump etc. from a container, and cools by a heat 
exchanger etc., cooling, and after the dissolution presents film production with this. Although you may 
cool to ordinary temperature, since the cooling temperature at this time can reduce dope viscosity, its 
way which cools to temperature lower 5-10 degrees C than the boiling point, and casts with that 
temperature is desirable. 

[0080] In this invention, the dope liquid made to dissolve cellulose ester in a solvent, and a particle, an 
ultraviolet ray absorbent, etc. and the solution that little cellulose ester is dissolving are added and mixed 
with in-line one, after casting and (cast process) heating and removing some solvents (desiccation-on 
base material process), it exfoliates from a base material, the exfoliative film dries (film desiccation 
process), and, subsequently to a base material top, the cellulose-ester film of this invention is obtained. 
[0081] The base material with which the base material in a cast process carried out mirror plane 
finishing of the stainless steel of the shape of the shape of a belt and a drum is used preferably. Although 
the temperature of the base material of a cast process is the temperature of under the boiling point of 0 
degree C of general temperature requirements -, and a solvent and it can cast, since the way cast on a 0- 
30-degree C base material makes a dope gel and can raise the exfoliation time limit, it is desirable, and it 
is still more desirable to cast on a 5-15-degree C base material. The exfoliation time limit is transparent 
and means the time amount which has the cast dope on a base material in the limitation of a flow casting 
rate that the good film of smoothness can be obtained continuously. The shorter one is excellent in 
productivity and the exfoliation time limit has it. [ desirable ] 

[0082] As for the skin temperature of the base material of the side cast (cast), it is still more desirable 
that it is desirable to make it higher 0 degrees C or more than the temperature of a base material as for 
the temperature of 10-55 degrees C and a solution, and it sets further 25-60 degrees C of temperature of 
a solution as 5 degrees C or more. Although they are desirable since solution temperature and base 
material temperature can do the rate of drying of a solvent quickly so that they are high, if too not much 
high, it may foam, or smoothness may deteriorate. 

[0083] The still more desirable range of 20-40 degrees C and solution temperature of the still more 
desirable range of the temperature of a base material is 35-45 degrees C. 



[0084] Moreover, since the adhesion force of a film and a base material can be reduced by making still 
more preferably 10-40 degrees C of base material temperature at the time of exfoliating into 15-30 
degrees C, it is desirable. 

[0085] In order for the cellulose ester film at the time of manufacture to show good smoothness, 10 - 
80% is desirable still more desirable, and the amount of residual solvents at the time of exfoliating from 
a base material is 20 - 40%, or 60 - 80%, and is 20 - 30% especially preferably. 
[0086] The amount of residual solvents is defined by the following type in this invention. 
[0087] amount =(weight after heat-treatment Saki [ Shigekazu ] -heat-treatment) xof residual 
solvents 100/(heat-treatment Shigekazu Ushiro) % — in addition, the heat- treatment at the time of 
measuring the amount of residual solvents means performing heat-treatment of 1 hour for a film at 1 15 
degrees C. 

[0088] A cellulose ester film although exfoliation is usually performed by 20 - 25 kg/m, in case 
exfoliation tension at the time of exfoliating a base material and a film is thin-film-ized is that 
exfoliating in minimum tension - 17 kg/m which can exfoliate exfoliates in minimum tension - 14 kg/m 
desirable still more preferably, in order that Siwa may tend to enter in the case of exfoliation. 
[0089] Moreover, in the desiccation process of a cellulose ester film, it is 0.5 or less % of the weight to 
dry further the film which exfoliated from the base material, and to carry out the amount of residual 
solvents to 3 or less % of the weight desirable still more preferably. 

[0090] At a film desiccation process, the method dried while conveying a film by the roll suspension 
method and the pin tenter method generally is taken. In order that making it dry as an object for liquid 
crystal display members, holding width of face by the pin tenter method may raise dimensional stability, 
it is desirable. Especially in order that performing width-of-face maintenance in a place with many 
amounts of residual solvents immediately after exfoliating especially from a base material may 
demonstrate the improvement effectiveness in dimensional stability more, it is desirable. Especially a 
means to dry a film does not have a limit and, generally is performed with hot blast, infrared radiation, a 
heating roller, microwave, etc. It is desirable to carry out by hot blast in respect of simplicity, drying 
temperature -- the range of 40-150 degrees C 3-5 steps of temperature ~ dividing - steps -- it is 
desirable to make it high, and it is still more desirable in order that carrying out in the range which is 80- 
140 degrees C may improve dimensional stability. 

[0091] If the thickness of a cellulose ester film is too thin, the reinforcement as a protection film of a 
polarizing plate will run short, and the dimensional stability of a polarizing plate and the preservation 
stability in wet heat will get worse. If thickness is thick, a polarizing plate will become thick and thin 
film-ization of a liquid crystal display will become difficult. The thickness of the cellulose ester film 
which is compatible in these is 20-120 micrometers, preferably, it is 35-45 micrometers still more 
preferably, and 30-60 micrometers of most desirable things are 40 micrometers. 

[0092] The desirable moisture regain of the cellulose ester film at the time of thin-film-izing [ above ] is 
0.5 - 4.0%, and is 1.5 - 3.0% still more preferably 1.5 to 3.5% more preferably. 

[0093] Measurement of the water content of a cellulose ester film is possible by the following approach. 
[0094] The weight was measured and it was referred to as Wl, after cutting out the cellulose ester film 
sample in the magnitude of 2 10cm and leaving it under conditions of 80% of 23-degree-C relative 
humidity for 48 hours. Subsequently, the weight was measured and it was referred to as W2, after 
performing stoving processing for this film for 45 minutes at 120 degrees C. By the following formula, 
the moisture regain in 80% of 23-degree-C relative humidity is measured from the measured value 
obtained respectively. 
[0095] 

Moisture-regain (%) =(W1-W2) (AV2) xlOO [0096] 

[Example] Although an example is used for below and the mode of this invention is explained 
concretely, this invention is not limited to this. 

[0097] The cellulose ester film sample was produced according to the following approach. 
[0098] 

Production [ of the «sample 1 ]» 
(Production of dope liquid) 

Cellulose triacetate compounded from the cotton linter 85 weight sections (whenever [ acetylation ] 
61.0%) 

Cellulose triacetate compounded from wood pulp 15 weight sections (whenever [ acetylation ] 61.0%) 
UV-2 (ultraviolet ray absorbent) One weight section Ethylphthalylethyl glycolate (plasticizer) Four 



weight sections Methylene chloride The 475 weight sections Ethanol 50 weight sections Aerosil L200 It 
distributes in mean particle diameter of 0.3 micrometers. More than 2 weight sections are supplied to a 
well-closed container, and it is 70 degrees C. Cellulose triacetate (TAC) was dissolved completely, 
heating and agitating, and dope liquid was prepared. The time amount which the dissolution took was 4 
hours. 

[0099] After filtering the dope liquid prepared above, using belt flow casting equipment, it cast into 
homogeneity on the 30-degree C stainless steel band base material at 35 degrees C whenever [ dope 
solution temperature ], and the solvent was evaporated until the amount of residual solvents in a film 
became 25% by the desiccation wind 1 10 degrees C or less, and, subsequently the film was exfoliated 
from on the stainless steel band base material. The time amount required by exfoliation from flow 
casting of dope liquid was 3 minutes. After exfoliating from a stainless steel band base material, 
desiccation was terminated in the desiccation zone (50 degrees C, 90 degrees C, and 120 degrees C), 
making much rolls convey further, and the sample 1 of the cellulose triacetate film of 40 micrometers of 
thickness was obtained. 

[0100] Production» of the «sample 2 The sample 2 as well as a sample 1 was produced except having 
let the desiccation zone pass for 5 minutes at 120 more degrees C after desiccation termination. 
[0101] Production» of the «sample 3 and a sample 4 The sample 3 and the sample 4 were produced 
like the sample 1 and the sample 2, respectively except having changed into the acetyl propyl cellulose 
(Eastman Chemical CAP 482-0.5) instead of cellulose triacetate (TAC). 

[0102] Production» of the «sample 5 and a sample 6 The sample 5 and the sample 6 were produced 
like the sample 1 and the sample 2, respectively except having used the cooling method shown below on 
the occasion of the dissolution of dope liquid and preparation. 

[0103] In the dope constituent of an example 1, it changed into methyl acetate from the methylene 

chloride as a solvent, and the following constituents were produced. 

[0104] 

Ethylphthalylethyl glycolate (plasticizer) Four weight sections Methyl acetate The 475 weight sections 
Ethanol Add the remaining triacetyl cellulose, UV-2, and Aerosil L200 after cooling the 50 weight 
********** above-mentioned constituent at -100 degrees C, and make it be the same as that of an 
example 1 except having dissolved in the organic solvent completely in the process warmed from 0 
degree C to 120 degrees C. The sample was produced, 

[0105] Production» of the «sample 7 - a sample 14 As indicated to Table 1, the sample 14 was 
produced from the sample 7 like the sample 1 except having added the polymer and the cross linking 
agent at the time of dope liquid production. 

[0106] About the sample 1 obtained as mentioned above - a sample 14, an elastic modulus, moisture 
regain, and Hayes are measured, and the obtained result is shown in Table 1 . In addition, Hayes was 
measured according to ASTM-D 1003-52. 

[0107] Subsequently, the polarizing plate was produced by the following approaches using each 
obtained cellulose ester film. 

[0108] It was immersed in 40-degree C 2.5N-sodium-hydroxide solution for 60 seconds, and alkali 
treatment of a sample 1 - the sample 14 was carried out to it, it rinsed for 3 minutes, the saponification 
processing layer was formed, and the alkali treatment film was obtained. 

[0109] Next, it was immersed in the water-solution 100 weight section containing the iodine 1 weight 
section and the boric-acid 4 weight section, the polyvinyl alcohol film with a thickness of 120 
micrometers was extended 4 times at 50 degrees C, and each polarization film was produced. Said alkali 
treatment finishing sample film was respectively stuck on both sides of the obtained polarization film by 
having used the completeness saponification mold polyvinyl alcohol 5% water solution as the binder, 
and the polarizing plate sample was produced. About each obtained polarizing plate sample, whenever 
[ brittle ] was measured with the fragility test vessel. The obtained result is shown in Table 1 . In 
addition, whenever [ brittle ] produced the 35mmxlm sample, and measured it using wedge 
BURITORUNESU APAREITASU under conditions of 55% of 23-degree-C relative humidity. It is 
shown that breaking strength of a numeric value is so high that it is low. 
[0110] 
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[0111] (Result) Compared with a comparison sample, it turns out that whenever [ brittle ] is improved 
with the rise of an elastic modulus, and breaking strength of the sample concerning this invention is 
improving so that clearly from Table 1 . It is especially clear at the time of the dope manufacture 
concerning this invention that what performed cooling processing, the addition polymer, and the sample 
using a cross linking agent have very high breaking strength. 
[0112] 

[Effect of the Invention] By this invention, the cellulose ester film excellent in the adhesive property 
with a polarizer for polarizing plate protection was able to be offered. 
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